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DIRECTED MODIFICATION AND SELECTION OF MICROORGANISMS

Prof A. Imshenetskiy
Corr Mem, Acad Sci, USSR
Ya. Rautenshteyn

Cand Biol Sei

One of the most important problems of modern microbiology is the directed
modification and selection of microorganisms. A scientific meeting held in
Moscow under the auspices of the Academy of 3ciences USSR a short time ago was
devoted to progress achieved in this field during recent years in the subdivi-
sions of general, medical, technical, and agricultural microblology. At this
meeting a comparative evaluation of various methods for obtaining practicelly
useful forms of microorganisms was given. These methods comprise search for
Twactically valvable, natvrally occurring strains ; thelr selection in the course
of production, and experimental modification of microorganisms in a direction
sought by the experimenter. In the USSR the third method receives the greatest
amount of attoation.

Modificstions of the conditions under which microorganisms exist bring about
changes in the type of metabolism and, consequently, changes in heredity. The
truth of this postulate is confirmed by many data from the fields of medical and
technical microbiclogy.

To achieve directed modification of a microorganism, the investigators may
use methods which have been tested and Froved effective in practice. The desired
aim can be achieved by rapeated reseedings of the culture under fixed conditions
of existence. Alternatively, directed modification ean be brought about by

means of vegetative bybridizetion with the aild of other cultures of microorganisms )
Or elze new properties can be developed, using substances isolated frow the cells

of otier microbes. This produces modifications adapting microorzanisms to new
conditions or existence. Sexual hybridization s possible only iv a ljimited
number of cages, e.g., yeasts.

-

CLASSIFICATION ~ —S-B-GaRoRal o S

STATE NAVY NSRB DISTRIBUTION

ARMY AIR FBJ I [ [

0809A000700060167.c NN

Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP80-

00809A000700060167-9




Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP80-00809A000700060167-9

Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP80-00809A000700060167-9

At present the nost serious difficulties in work of this type are encoun-
tered in connection with attempts to reinforce certain blochemical properties of
microorganisms and 4o create forms vhich exhibit new hiochemical characteristics.
Por that reason, particular sattention should be paid to research dealing with
the regulation of metabolism in such & manner that methods of directed modifica-
tion affecting fermentation activity, rate of Propsgation and growth, immunogenic
Properties, formation of valuable Products by bacteria, etc., become feagible.

In large-scale werk on the selection of microorganisms, vhen the invrgti-

gator deals with a very great number of cultures, the rossibility of selecting
or discarding sultures on the tasis of morphological characteristics connected
witi certain Physiological, bicchemical, or antigenic properties becomes of

great significance. For that reagon, research on relationships involved in guch
selection s very useful frem this standpoint,

I. Ye. Glushchenko, M, N. Meysel', et al., touched upon the application of
strongly acting chemical and physical factors in atiempts to obtain cultures
bhaving modified properties, This is the mathed of choice as far as adherents
of the Weismann.Mcrgar schoci are concerned. Irdependently of the nature of the
object (1.e., whether it be 8 microorganism, a h.gher plant, or an animal), this
method is applied by them for any number of Iurposes., T. D. Lysenko pointed
out that this method cainot lead to useful results and is not an effective aid
in plamied salection. In the case of microorganisms, degeneration and luwered

vitality result from the application of a mathod of this type. However, some
forms of microorganisms which develop in ¢onsequence of- this treatment may be

of practical use as andicator cultures for the determination of enzymes, vitamins,
amino-acids, and other substances.

In recent years Lysenko and his collaborators collected a large amount of
data confirming the transmtstion of one species of plant into another and on
the vasis 0f results obtained by then developed a theory of biological species
and of the formaticn of specien., &, N, Muromtsev cited data on microorganisms
which prove that transformatien of individuale of one species into individuals

of another species itakes place Junder asturwl cend+tions existing/ at the present
time,

Working independently of esch other on the same microorganisms and often

using different methods in theiy work, V. D, Timakov, G, P, Kalina, and F. T.

Grinbaur arrived at ¢s3entially the same results. V. D. Timakov and his group
demonstrated that after prolonged bieeding of B. ¢oll on synthatic media con- ‘
taining 8s the sole source of nitrogen bacterial bodies of another spescies of
microorganiem and their complets antigens, B, coli acquire all properties of the
culture on the products of which they vere grcwn., For instance, if they were
grown on products of baratyphotd becilll ¢f the Ereslau type, they acquired all
r-tigenic, blochemical, and gerological characteriatics possessed by the causa-
tive factor of paratyphoid B. The transformation o® bacteria of one apecies
into those of another takeg place abruptly, and the nevly acquired properties
retain thei- stability during & long peried of cultivation on customary nutri-
tive media or a Perrod of passing through an anims} organigm, .

Professor Kelina assumes that the mutua
in any given association 1: determined by m=tabolic cornditions. At a certain
stage of development, Aome species occupy a dominant rosition, vhile others are
subordinate and must adapt their type of metubolism tc that of the foru which
bredominstes in the szsceiation, Az a regult of changes 1in metaboliegm, the
antigenic characteristics and pathegenicity of the bacterial form in question
change. The processes taking place tn bacterial associations are essentially
similar to those ccvurring in the vegetative hybridization of higher plants,
Vegetative hybridization af mieroorganisms oceurs widely in nature, €.8., in
“he intestines of humans and animels. It explains the fact that B. coli con-

tained in the intestineg of typhoid or dysentery patients change their antigenic

1 relationship of different bacteria
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characteristics and erquire the capacity of being agglutinated by sera of the
causative factor of typheid or dysentery. While acquiring properties of typhoid
or dysentery bacilli, B. coli lose their own typical characteristics » including
the antagonistie reaction towards dyse

ntery ba. 1111 which they exhibited origt-
nally. In other words, there 1a unmistakably a transformation of one gpecies

into another ia this case. Kalinas is of the opinion that such transformations
of B. coli play = definite role in the pathogenesis of infectious diseases and
must be taken into saccount in carrying out antispidemic measures.

The work of Professor Grinbaum and his group dealt with changes which patho-
genic bacteria undergo on being exposed to conditions that differ sharply from
those under which they exist nermally. 1In this vork, particuler attention was
paid tn the effect of an lmmne organism or unsusceptible organism after infec-
tion, According to Grinbaum, the infected organism during the early stage of
the disease yields typical forms of the microorganism infecting it. In the
period of convalescence, atypical forms which bad been modified by the organism

are yielded. Particularly proncunced changes occur when Pethogenic bacteria
are transferred from tne

human <rganiam tnto the surrounding medium, Grinbeaum
et al estsblished thar, typhe1d bac 1111, cn being transferred int> water and re-

maiiing there, sharply change *hair 4

ntigenis and biochamical properties.
Typhoid bacilli ex:sting in water pge

¥y chsnge 1nno & filterehle form, In general,
theze bacilli bacome medified o such an sxuent ir water that it is impossible

te establish “heir bresence by crdinary tests. One must take account of this
eondition in medi:al and sanitary «ork,

While Timakov and Keline demonstrated the transmissibility of B, coli into
pathogeric typhotq, Paratyphoid, and dyzentery forms, and Grinbeum showed that
pathogauic forms belonging to the intestinsl-typhoid group can be transformed
into B, coli or other forms that differ vuzdically from the initial microorgan-
ism, e.pidem.iologicul, lmmnologioal, and practical aspects of the transforma-
tion of bactsria aleng these lines have been neglected. More attention should
be paid to the breeding of nev forms usable for the production of live vaccines y
development of microbiological diagnestic metheds under consideration of the
modifying effect of the n'c Fo7TEAN1Em on the causative factor of the disease,
and identification of bacteris 1n the outer medium by methods which take due ac-
count of their wodif abiltty. 71, developing usafnl cultures of bacteria, one
mst not only obtax firms Gaving the  .sired propervies, dut aleo achieve
conditions under which there Properties remain srable and inb-~itable. Work
done by N, D. Yerusalimskiy vae devoted to this juestion.

On being kept under laberatory coriitions, many culturs:
does not happen spontanecusly because an unavoldsble phase of the 1life cycle
sets in;, &5 assumed by the theory of cyclegeny and dissociation. Degeneration
of the culture can te prevented and loss of useful Propertvies avoided by con-
trolling external conditione in an adequate manner, When normal conditions are
changed, a certain Percentage of unadar rable individusle perizhes, but thr rest
survive and change their metabolism, vhich brings abcut cnangeq heredity.
Yerugalimzkiy propos2s Yo e3tublish experimentally, by means of rhysiological
anelysis, under whar speific conditions the degived Properties csn be developed,
fixed, and atrengthened, and then to ¢arry out cultivation under these conditions.,
In doing this work, the changerability of physiclogical preperties and réquire-
ments of avery culturs depending on age must h: consideved :

2 degenerate, This

a

During the meeting, very interesting informaticn on the directed modifica-
tion and selectio: of yeasts and viruses wae pressnted, Develorment of new

strains of fungi :xbibiting an incressed ac tivity of amylnaiytic SnzZymes was also
reported. '
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0. B. Ley shinskaya Pojnted out various shortcomings of current work ou
directed modification, stating that insufficient attention is being paid to
the study of metabolism of microorganisms, the investigation of filterabie
forms, and the role which noncellular matter Plays in phenomena of directed
modification and the formation of new species of microorganisms.

I. Ye, Olushchenko presented a report critieizing the Veiswann-Morgan
schools and deploring the fact that individual papers presented at the neeting
were not subjected to adequate criticism and evaluation. A resolution calling
upon USER microbiologists to criticize more effectively in print foreign
reactionary genetic theocies €.8., theory of biochem!cal genstics, was peased,
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